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- To all whom 1t may concern:
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1

Be 1t known that I, Witttas McNavenr, |

a subject of the King of Great Dritam
and Ireland, and wswlmu at ot. George’s
Foundry, Rochdale, 1n the county ot Ld_n-
aster, England, have mvented certaim new
and useful Improvements in Drying-Ma-
chines, of which the following is a specifica-
t1om. -

This invention relates to machines for
dryving wool and other fibrous materials, tex-
tiles, fabrics and the like and hereinafter
referred to as the material.

The object of the present invention 18 to
enable the material treated to be dried in 2
much more eflicient manner than 1s possible
with the usual form of drying machine, and
particularly to provide a machine of com-
paratively small dimensions but of consid-
erably increased capacity as compared with
the cumbersome machines hitherto em-
ployed m which the material entering the

1113(311111@ through feed rollers 1s bl{'}Wﬂ by |
.,sectmn on the line A—B Iig. 3. T 1.

an air blast on to the first of a series of
traveling bands or conveyers, which ul-
timately deliver 1t
1t has been carried in a very prolonged
path through the machine 1 contact with
the same air which entered at the beginning,
and which practically remalns in contact
with it durine its whole travel, the air be-

coming satur: ated at the beginning of said.

fravel and failing to {xtmd the amount of
moisture which 1 essential to the correct
drving of the material, with the Cfmgequeuc*e

that Lombme{l with the motion oiven to th

40

59

55

mentarily in a blast of a1r, and

material by the traveling bands, the mal 01'*1{11
is apt to be delivered in the form of entan-
oled masses, or what are termed “balls 7, the
mterlm of which still remains in a wet con-
daition.

According to the present invention the ne-

cessity for the traveling bands or CONVEYCrs |

within the machine and their attendant dis-
advantages, as above referred to, are en-
tirely m"mded
machine 1s held by the f(—:-udmﬂ rollers mo-
then as 1t 1y
released. 18 blown by the air into a chamber.
which has such a volume., and 1s provided

with a free outlet for the air of such capacity

that the velocity of the air within the cham-
ber drops sufficiently to allow the material to
fall and to be (‘h%Chm‘ﬁed from ﬂm machine,
the material during its exposnure
and also during its flight, being freel y

the outlet end after

The wool, as it enters the -r

he

to the blast

opened out and thoroughly exposed to the

drying effect of the ailr curvent. The air
\\hmh has extracted the moisture from the
materials 1s allowed to escape and while in
1ts moist state 1s not allowed to come in con-

tact with the material again.

In cases where the material is to be fur-
ther treated i1t 1s fed into a second machine
where 1t 18 treated by another supply of air.
In this respect the mventmn comprises the
combination of a series of machines having
the characteristics above set forth, and so
arranged that the material treat ed in the
one 1s pa%ud mto others m succession, being
subjected to a further blast of alr in each

ase.

the accompanying drawings illustrate by
way of example one form of machine ac-
cording to the invention, Figures 1 and 2
being side e]evqtmns I1g. 8 a side sectional
elevation of the com )lete apparatus and Ifig.
4 being a detail section view of some gear-
ing which may be emploved. Tig. 5 is a

shows a modification of a detail. Fie. 7 1s
a section on the line C—D, Fig. 3.

In carrying out the inv enhon according
to cne mode the material to be dried is fed
tor example by a brattice or endless con-
veyer, ¢, to a palr of feeding rollers, & ¢, the
lower of which, 7, is pr eforab) v 21‘00%(1 oY’
oﬂuﬂr vise pmvldel with a fl"l(‘tIOH‘l] ST~
face upon its periphery and is run -at a pe-
ripheral speed equal to the speed of the brat-
tlt,e a, the latter being cmvement]v mount-
edd upon rollers, 83, u-&L in_turn mounted
upon the spmdle% 31, 32. The roller, ¢, ig
preferably smooth upon its periphery and is
mounted 1m bearings, d, w hmh are free to
slide w hm]h: Wlﬂllll ouides, e, formed by

part or the fr 31111110 of the nmchme so that

- the roller. e, mm 15 to excessive t.lm,-lmesses

of material passing beneath. The rollers 7
and o, may bﬂ driven in any convenient man-
ner and one mode of driving them will be
heremaifter described.

Above the roller, ¢ is a a packing bar, 7,
shaped 011 13 1111de1 side to conform to the
rotler. ‘Fhis bav. 7,15 also free to move verti-
ally with the mllﬂl ..md tor this reason may
bolted to the bearings, d, being also
auided between the gu ides, e formmo part
of the frammg of ' the machine. The p.-,lc,]r-
e bar, 7, maintains a practically air-tight
joint between the roller and the casing of the
machine and so avolds escape of air over the

60

70

79

30

8D

90

90

100

105

110



1o

20

29

30

39

40

45

o0

539

60

60

anr

. ™

roller and the consequent escape of material
at that position. As the material passes be-

"tween the 1"011:31’*% b ¢, 1t first meet an 2ir

blast which is introduced through a nozzle,
g. The material 1s thus held for a time in
this blast until it is released by the roliers,
b ¢, whereupon the blast carries 1t up into &

ehwmber h, which is of large cross sectional
area as compared with the cross sectional
area of the nozzle, g, and also of the passage.
i, formed by the part, %, of the casing 11{1

the roller, ¢, which pas aoe 18 plefembly of

Inereasing cross sectional area as it ap-
proaches the chamber, A. Ceneequentlv
when the material is released by the rollers,
b ¢, and is blown into the chamber, 7, 1t falls,
owing to the sudden drop in the velomty of
the air current in said chamber, the top ot
which is opened to the atmosphere or to 2
flue. The top of this chamber, A, may, 1
desired, be ﬁtted with a hmoed door, ij
which may be set in various pesmone by
means of a fly nut, m, and a slottea link, n,
or by any other suitable device so that the
area of the outlet may be regulated as de-
sired. This door, /, may be 01111tted 1N SOme
cases; similarly a pelfomted ouard, 0, may
be fitted at or near the upper end of the
chamber, %, to prevent the material being
blown entlrely out, or to collect any ferelo*n
matter which may be blown out of the ma-

terial.

While the material 1s held by the rollers
¢, and expesed to the blast in the passage, 4,
it tends to open out, under the force of the
blast, to the drying action of the air current
and when it is Teleased by the rollers and 1s
blown into the chamber, A, it 1s still Tarther
opened out so that the effect of the air
current is accordingly increased. When 1t
falls it 1s caught by the apron, p, and 1s de-
livered tfrom “the mwehme preferably by a
second pair of rollers, 6" ¢

In actual practice it mfw not be necessary
to use an air blast of sufficient force to carry
the material far up into the chamber, A,
the force of the air blast being 1‘eﬂulf1ted £0

~gquit the nature of the mqterml treqted for

instance, the nozzle, ¢, may be fitted w1th
) V“ih"e, g. operable by hand wheels 19,

that the blast may be regulated as deSJ.].Gd
The chamber, £, may be | plovlc led with 1n-
spection *ﬁmdews 7, and also, 11 desired,
with inspection doors s, which may be
hinged as at #, and may be locked in the
closed position by hooks, u, engaging pins,
». The end door or each door may, 1i de-
sired, be fitted with a safety chain, w. 'The
air for the nozzle, ¢, may be SupL,hed 11

any suitable manner, for instance by an air

trunk, 2
Wlen 1t 1s desired to give the emtelle]

more than one treatment, it may be led in
succession 1nto a number of machines, such

as above described, but 1t 1s preferred to !

| Fach machine in the example
-similarly arranged, the corresponding parts
in each case beuw mdleated by similar let-

79
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- combine a series of such machines together
as 1n the ex“zmple 1lustrated, wherein the

delivery rollers, ¢ 6, of the first machine
form the feedmo 1"elle1-~ for the next, the
delivery roller, Z)"’ ¢?, of the second IOI‘IDIIIG
the feeding 1"011er fer the third and so On.

shown 1S

ters or reference munerals. |
Vhen the wool or other material passes

from one compartment into the next through

the delivery rollers, 1t has a tendency to
work 1ts way 1nto and clog the bearings ot
the rollers. In order to insure that the
rollers shall run freely in their bearings, side
chutes, 1, shown 1 Fig. 8 and section in
fig. 5, are attached ie or formed integral
with the sides of the ehambel J.  These
chutes which are pretferably made of sheet
zinc though they may be formed of any
sther suitable material, such as wood, are
macle to curve 111w::11*dly as shown 1n I‘lg 5)
to a point a httle abeve the level of the
point at which the material 1s fed through
the rollers. They are then bent outward for

a short distance parallel to the surface of the
1"011(%1" and then gradually taper off toward
the sides of the chamber. By means of these
mwardlv curved side chutes, one on each
side of the chamber, the wool or other ma-
terial 1s thrown toward the center of the
rollers, and 1s passed through the same De-
fore it has time to reach the edges of the
rollers.

If desired chute plates 12, Figs. 3 and 7
may also be placed on each Slde of tne cham-
ber at the deliver y side of the rollers. 'These
plat
eh nber than the ones shown in the draw-
ings so that the wool, 1n spreading through
the rollers, may not come 1n contact wi th
their edges. The object of these additional
chute plates is, of course, to prevent the wool
from Gettmﬂ off the ends of the rollers on
the delivery “side. -

7t will be noticed that whereas all the
nozzles ¢, are connected with the same aw
trunk, #, the air discharged by each nozzie

acts SU)Matf—"‘lY upon the material and 1

peeeme 1nto 1ts 1“'e5peet1ve chamber /4, does
not again, while 1n its moist co: 1{11’[101,_.* meet
the mater ml but escapes 11 eehf to the atmos-
phere. The material is thus successively
treated with a further supply of dry warm
air so that it 1s very effectively dried and
when 1t i1ssues from the final pair of rollers
b® ¢, 1t 1s 1n an excellent condition.

it will be understood that any number of

“machines mav be combined together 1m the

manner above deseri bed, the Illlll’lbﬁl cle-
pencing upon the nature or condition of the
mat&ml to be treated or the final eonmtu
in which 1t 1s required.

In the uremﬂement lustrated the =eries
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of rollers, b, C b’, ¢, b2, 2, bF,

as follows:—A pair of belt pulleyg iy Z, are
loosely mounted upon a stationary fubor.; 2,
being retained thereon by (3011‘11*"*. 3. The

'PHH@V z, 1s provided with a pinion, 4, mesh-

ng w ith a wheel, 5, keyed upon a bush, 49,
on a stationary arbor 6, (Mg 4). Two
sprocket pinions, and 3, are also keved
upon the bush, 49, .fmd by means of chains,

and 10, drive sprocket pinions, 11 and 1?2‘1
mmmted apon the %pmdles. 21 and 23, of
the rollers, ¢’ and ¢*. = A sprocket pinion, 13,
also mounted upon the Spmdlej 21, drives by
means of a chain, 14, a sprocket pinion, 15,
mounted upon the spindle, 20, ot the roller,
¢. Upon the opposite end of the spindle, 21,
to that upon which pinions, 11 and 13, ave
mounted, 18 a 5"31001{(31: pinion, _Jc, (Fig. 2)
which by means of a chain, 25, drives a
Spwchet pinion, 26, upon spmd]@. 22, of the
roller, ¢*.

in the f111(111%ment above deseribed all-

the rollers ¢, ¢/, ¢%, ¢*, ave of the same size
and in order to insure that they shall run at
the same velocity all the sprocket plmonc*
corresponding to them are of the same dian
eter, but 1t 15 to be understood tnat the 1"01]-—
ers, 2, ¢ need not be of the same diameter,
in some caseg, and the ratio of the ﬂemmn
for driving them may be varied to suit ¢ any
special 1“eq1111“elnentb

Keyed upm] the bush, 49, on the station-
ary arbor, 6 (Fig. 4) 1s a toothed wheel, 16,
which meshes with a toothed wheel, 17,
kkeyed upon a bush, 50, rotatable on the sta-
tionary arbor, 2. A qpmcket
also keyed upon the shaft, 2, and by means
of a chain, 35, drives a Spmcket pinion, 36,
mounted u pon one end of the gpindle, 28, of
the roller, o’. Upon the other end of the
spindle, 28 1s a sprocket pinion, 37, which
drives by means of a Lham. 38, a %p} ocket
pinion, 89, mounted upon the 5pmd e, 29, of
the 1'01]@1:, h:.  Another sprocket pinien, 40,
on the spindie, 29, fhn"e% by means of a
chamn, 41, a spr ocket pinion, 4Y, moun’red
upon the 51)111(‘1]@1 30, OJ[ the 101161 b, As
the rollers, 5" 0* and b , 1n the bx.;unple 1llus-
trated are of the same diameter and it is
desired that they shall rotate at the same
speed their corresponding sprocket pinions
are also of the same diameter. The first
roller, &, however 18 of smaller diameter and
in order that this shall rotate at the same
velocity as the other rollers and also at the

same velocity as the brattice, @, a large
sprocket wheel, 43, is mounted upon the
spindle, 28, and by means of a chain 44,
(drives a %prochet pinion, 45, upon the %pm—
dle, 27, of the roller, 2, the ratio of the
wheel, 43, to the 131111011 45, being that neces-
sary £ owe the required increased revolu-
tions to the roller, b, to compensate for 1ts
ii sprocket pinion, 46,

upon the spindle, 27, drives by means of a

ot oare fhwen I ehain.

pinion, 18, 18

GERE

47, a sprocket pinien, 48, mounted
upon the spindle, 32, of the 1011@1‘ 34, of the
brattice, @, the Jmmeteu of the pinions, 46
and 48, being equal, and the diameters of
the rollers S, 33 and 34, of the brattice, «, be-
ing such as to insure that the velocity of the
brattice shall be equal to the peripheral
speed of the roller, ).

The mvention 1s not confined to any par-
ticular shape of casing, form of feeding or
delivery rolls or of the gearing for drwmo
the same as all these defails may be varied
or modified to suit the character of the ma-
terial to be treated and the quantity that 1s
to be operated upon in connection with any
particular plant that is to be constructed.
Similarly the invention 1s not confined to the

use of rollers for discharging the material

from the machine as any suitable mechanism
as in the form of a paddle as shown for ex-
ample, in section 1in g, 6, or other gate like

apparatus may be used.

Having now described my invention what
I claim as new and desirve to secure by Let-
t(;f*a Patent 18—

A drymmg mficl“ime for wool and other
mqtem al comprising an air blast nozzle,
means for feeding material and subjecting
it in an unconfined condition to the action of
alr blast 1ssuing from said nozzle, and means
for 1111111@(11"1‘&31}T atterward cmﬁmuou&ly and
separately conveying away the awr and the

m fz,teri%]

2. A dryimmg machine for wool and other
material comprising an alr blast nozzle,
means Tor feeding material and 511b]ubt111f:
1t in an unconfined condition to the air blast
issuing from said nozzle, and means for im-
medmtely afterward separating and  con-
tinuously and separately conveying away the
{111' and the material.

A drymmg machine for wool and other
111at01*ml comprising a series of air Dblast
nozzles, means for feeding the wmaterial to
anel momentar iy freely %uspendmn 1t 10 the
air blasts 1 succession and means for con-
tinuously and separately conveymg away the
air and the material immediately after each
mw(,esalve operation.

4. A drymg machine for wool and other
material, comprising an air blast nozzle,
means tor feeding the material to the ar
blast 1ssuine from said nozzle, a chamber of
large v olume in comparison with said nozzle
and adapted to receive and separate the air
and the material, said chamber having an
outlet for arr, and a separate outlet for the
material, and means for continuously deliv-
ering the dried material therethrough.

5. A drying machine for wool and other
material comprising a chamber, a pair ():i
feeding rollers, a chute plate on each side of
said chamber adjacent to the feeding rollers,
an alr blast nozzle adjacent to said rollers
and means for continuously and separately
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delivering the air and the material from said |
chamber.

6. A drying machine for wool and other
material comprising a chamber having an
upper air outlet, a pair of feeding rollers, an
alr blast nozzle adjacent to said rvollers
adapted to momentarily act on the material,
fed in by said rollers, and immediately after-
ward to blow gaid material direct into the

aforesaid chamber, and means for continu-
ously ana separately delivering the air and

the material from said chamber.
7. A drying hine for wool and otl
7. A drying machine for wool and other
material comprising a chamber having an

5 air outlet, a perforated screen across said
outlet, a pair of feeding rollers near the bot-

tom of said chamber, a blast nozzle adjacent
to said rollers adapted te momentarily act
on the material, fed in by said rollers, and
immecdiately afterward to blow said ma-
terial direct into the aforesaid chamber and
means for continuously and separately deliv-
ermmg the air and the material from said
chamber.

5. A dryimng machine for wool and other
material comprising a chamber having an
upper air outlet, and a diverging passage
near the bottom, an air blast nozzle adapted
to discharge air into said passage, means for
teeding material into said passage and means
tor continuously and separately delivering
the air and the material from the aforesaid
chamber. -

9. A drymng machine for wool and other

material comprising a chamber having an

upper air outlet, an air blast nozzle commu-
nicating with said chamber at the bottom,
a pair of rollers for feeding in material ad-
jacent to said nozzle and a pair of rollers

for delivering the material from the cham-

ber, substantially as and for the purpose

heremmbefore set forth.
10. A drymg machine for wool and other

material comprising a chamber having an

upper air outiet, an air blast nozzle com-

municating with said chamber at one side, a
pair of rollers adjacent to said nozzle for
feeding 1n material and a pair of rollers omn
the opposite side for delivering material

irom said chamber, the relation of the cross

sectional area of the nozzle being small com-

- pared with that of the chamber, substan-

335

60

tially as and for the purpose hereinbcfore set
forth.

11. A drymg machine for wool and other
material, comprising a series of chambers
each having an air outlet, an air blast nozzle,
means adjacent to said nozzle for feeding
in material, and means for delivering the
material after treatment into the next suc-
ceecling chamber.

983,076

12. A drying machine for wool and other

' material, comprising a series of chambers

each having an air outlet at the top, an air
blast nozzle communicating with it at the

bottom, means for feeding in material ad-

jacent to said nozzle and means for deliv-
ering the material after treatment to the
next succeeding chamber, the delivery means
for each of the chambers except the last
torming the feeding means for the next suec-
ceeding chamber. -

13. A drying machine for wool and other

material comprising a series of chambers

cach having an air outlet at the top, an air
blast nozzle communicating with 1t at the
bottom, a pair of feeding rollers adjacent to
the nozzle and a pair of delivery rollers on
the side remote from said feeding rollers,
the delivery rollers of each chamber form-
1ing the feeding rollers for the next succeed-
ing chamber. |

14. A dryimng machine for wool and other

material comprising a series of chambers
89

cach having an air outlet, an air blast noz-
zle communicating with each chamber, a
common a1r trunk for said nozzles, means
for separately regulating each nozzle, means
for feeding in material into each chamber
acdjacent to the respective nozzle, and means
for delivering material from each chamber
into next succeeding chamber.

15. A drying machine for wool and other

material comprising a series of chambers
each having an air outlet at the top and a

diverging passage near the bottom, an air
blast adapted to discharge air into each
chamber through said passage, rollers for
feeding material therein, and means for
delivering the material from each chamber
to the feeding rollers of the next succeeding
chamber, substantially as and for the pur-
pose hereinbefore set forth.

16. A drying machine for wool and other
material comprising a series of chambers
cach having an air outlet at the top and a
diverging passage near the bottom, an air
blast adapted to discharge air into said
cnamber through said passage, a pair of
rollers for feeding material into the passage
of each chamber said rollers also acting as
the delivery rollers for the preceding cham-
ber 1n each case, and means for retating said
rollers, substantially as and for the purpose
herembefore described.

In testimony whereof I affix my signa-
ture 1 presence of two witnesses.

WILLIAM McNAUGHT.

Witnesses: |
J. J. Morrer, =~
JavmEs W. Preston.
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